Mutational analyses support a model for the HRV2 2A proteinase.
The proteinase 2A of human rhinovirus 2 is a cysteine proteinase which contains a tightly bound Zn ion thought to be required for structural integrity. A three-dimensional model for human rhinovirus type 2 proteinase 2A (HRV2 2A) was established using sequence alignments with small trypsin-like Ser-proteinases and, for certain regions, elastase. The model was tested by expressing selected proteinase 2A mutants in bacteria and examining the effect on both intramolecular ("cis") and intermolecular ("trans") activities. The HRV2 proteinase 2A is proposed to have a two domain structure, with the catalytic site and substrate binding region on one face of the molecule and a Zn-binding motif on the opposite face. Residues Gly 123, Gly 124, Thr 121, and Cys 101 are proposed to be involved in the architecture of the substrate binding pocket and to provide the correct environment for the catalytic triad of His 18, Asp 35, and Cys 106. Residues Tyr 85 and Tyr 86 are thought to participate in substrate recognition. The presence of an extensive C-terminal helix, in which Asp 132, Arg 134, Phe 130, and Phe 136 play important roles, explains why mutations in this region are generally detrimental to proteinase activity. The proposed Zn-binding motif comprises Cys 52, Cys 54, Cys 112, and His 114. Exchange of these residues inactivates the enzyme. Furthermore, as measured by atom emission spectroscopy, Zn was absent from purified preparations of proteinase 2A in which His 114 had been replaced by Asn. The absence of disulphide bridges was confirmed by subjecting highly purified HRV2 proteinase 2A to one- and two-step alkylation procedures.